生命現象発現における水の並進エントロピーの重要性
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In the biological system, various processes of the self-assembly and formation of ordered structure (e.g., protein folding, molecular recognition, association of protein molecules, and protein-membrane association) occur to sustain life. By referring to our results of analyses using statistical-mechanical theories, we argue that the entropic gain originating from the translational movement of water molecules play crucially important roles in these processes. 
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Masahiro KINOSHITA and Yuichi HARANO International Innovation Center, Kyoto University . Components 2 and 4 are also almost compensating. Components 3 and 4 constitute the dehydration penalty. Component 5 is the only one that is large enough to compete with the conformational-entropy loss.
Components of change in conformational energy of protein
Components of change in hydration free energy a) The enthalpy change in the formation of one intramolecular hydrogen bond accompanying the loss of hydrogen bonds with water, CO···W+NH···W→CO···HN+W···W (W represents a water molecule), is estimated to be 0±1 kcal/mol at the standard temperature 11) . b) In a strict sense, the gain of the water reorganization energy is also included in the sum of components 3 and 4. 
